sln C , were calculated from the temperature dependence of ο ∆ m sln H and also varied smoothly with n C but were more than an order of magnitude greater than those of their shorter congeners, probably reflecting a marked increase in hydrophobicity with increasing n C . The behaviour of the RMe 3 NBr salts was found to parallel broadly that of the symmetrical tetraalkylammonium salts, R 4 NBr.
Introduction
Alkyltrimethylammonium salts (RMe 3 NX) have been widely used in chemical, biochemical, pharmaceutical and industrial studies as model compounds for investigating the effects of cationic hydrophobicity on solution structure and other properties. A major advantage of these salts is that the alkyl chain length can be systematically varied over a very wide range without incurring the solubility or synthetic limitations of, for example, the popular symmetrical tetraalkylammonium salts (R 4 NX). Not surprisingly therefore, the thermodynamic and transport properties of the RMe 3 NX salts in water have been studied extensively. Measurements have included molar volumes [1] [2] [3] [4] [5] [6] [7] , electrical conductivities [4, 5, [7] [8] [9] , heat capacities [3, 4, 7, 10] , osmotic coefficients [7, 11] and dilution enthalpies [12, 13] . Studies relating to the micellar behaviour of RMe 3 NX salts in water and other solvents have also been reported [14, 15] .
The molar enthalpy of dissolution of a solid in a solvent, ∆ sln H m , is a sensitive probe of solution behaviour that, unlike many thermodynamic properties, can be measured with good accuracy down to very low solute concentrations. Such measurements for the shorter chain-length alkyltrimethylammonium bromide salts (alkyl = ethyl to hexyl) have been reported as a function of solute concentration and temperature by Tamaki and Furuya [16] .
Their results have shown that ∆ sln H m does not vary monotonically with the carbon chain length, exhibiting instead a more complex pattern of behaviour. On the other hand, the corresponding isobaric heat capacity changes, ∆ sln C p,m , were found increase reasonably smoothly from R = Me to Hx [16] . Interestingly, broadly similar (but differing in detail) trends in both ∆ sln H m and ∆ sln C p,m are observed for the related tetraalkylammonium bromides in water [17] [18] [19] .
It is of interest to extend the measurements of ∆ sln H m for the alkyltrimethylammonium bromides to cations of longer chain lengths than those studied by Tamaki and Furuya [16] to establish whether or not the patterns observed for the less hydrophobic cations are continued. Accordingly, the present paper reports molar enthalpies of dissolution in water for four alkyltrimethylammonium bromides C n H 2n+1 (CH 3 ) 3 NBr, which will be abbreviated throughout as C n Me 3 NBr, with long, even-numbered alkyl chains (alkyl = decyl to hexadecyl). The solution enthalpies for C 10 Me 3 NBr and C 12 Me 3 NBr were measured at concentrations below the CMC. For C 14 Me 3 NBr the measurements straddled the CMC while for C 16 Me 3 NBr all measurements, except for the lowest concentration, were above the CMC. The measurements were made at four temperatures from 278.15 K to 308.15 K to yield values of the corresponding isobaric heat capacity changes.
Experimental

Reagents
The alkyltrimethylammonium bromide salts were obtained from commercial sources.
Decyltrimethylammonium and dodecyltrimethylamonium bromides (C 10 Me 3 NBr and C 12 Me 3 NBr) were purchased from Alfa Aesar (USA), while tetradecyltrimethylammonium and hexadecyltrimethylammonium bromides (C 14 Me 3 NBr and C 16 Me 3 NBr) were bought from Sigma (USA) and Merck (Germany), respectively. All four salts were dried for ~1 h at a pressure of ~100 torr at T = 350 K then stored in a desiccator over freshly-activated silica gel. According to the suppliers each salt had a mass fraction purity of ~0.99; this was confirmed by potentiometric titration against a standard solution of Ag + (aq). Water was doubly distilled, first from alkaline KMnO 4 solution and then from water alone. Its conductivity was ≤ 2 µS⋅cm -1 . The specifications of the chemical substances are given in table 1.
Apparatus and procedures
Enthalpies of solution of the target salts in water were measured using a semi-adiabatic solution-reaction calorimeter described in detail elsewhere [20] . [21] and (3.068 ± 0.008) kJ⋅mol -1 [22] . Solute masses were determined without buoyancy correction using an analytical balance with a precision of 0.01 mg. The molar solution enthalpies, ∆ sln H m , of the alkyltrimethylammonium bromide salts in water were measured in the approximate concentration range of (1 to 9) mmol⋅kg -1 .
The experimental uncertainty of ∆ sln H m was less than 1 %, with the exception of C 12 Me 3 NBr at 278.15 K where the experimental uncertainty was less than 3 %.
Results
The To the best of our knowledge, no studies of the enthalpies of solution in water for the 
Micellar behaviour
The alkyltrimethylammonium bromide salts studied here are considered to be surfactants and their critical micelle concentrations (CMCs) in water have been reported by several authors [5, [7] [8] [9] 14] ; the available data are summarized in table 7. As would be anticipated for genuinely independent measurements, the results are somewhat scattered but they are sufficiently consistent to draw some useful conclusions. As was mentioned in the introduction section, all solution enthalpies for C 10 
Conclusions
The present measurements indicate that there are both significant differences (especially with respect to 
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-The enthalpies of solution of surfactants in water were measured -The character exothermic or endothermic depends on the temperature -The hydrophobicity of the cations increases significantly between 6 to 10 carbons
